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The Ciba-Geigy Corporation has submitted the subject
study in response to the DCI Notice of the Atrazine Registra-
tion Standard. The Data Evaluation Record (DER) igs attached
and the conclusions are as follows:

-~ Atrazine was oncogenic in CD-1 Sprague-Dawley rats.
An increase in carcinomas of the mammary gland was
observed in females fed 70, 500, or 1000 ppm atrazine
for 2 years. There was also an increase in the
incidence of fibroadenomas/adenomas (1000 ppm) as well
as all mammary tumors in females receiving 500 and
1000 ppm when compared to controls, There was-a
decrease in:mean body weights of males and females
‘receiving 500 and 1000 ppm. survival was decreased in
high-dose females but increased in high-dose males,
Red cell parameters (hemoglopin, hematocrit, and red
cell count) were decreased in high-dose females hut
not in males. The serum glucose level was decreased
in high-dose females at 3, 6, and 12 months and serum
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triglyceride levels tended to be decreased in high-
dose males throughout the study; however, the toxico-
logic importance of the clinical chenistry findings is
unclear, ' There were decreases in organ-to-body weight
ratios in high~-dose animals, which were probably the
result of body weight decreases. Hyperplastic changes
in high-dose males (mammary gland, bladder, and pros-
tate) and females (myeloid tissue of bone marrow and
transitional epithelium of the kidney) were of ques-
tionable toxicologic importance. There was an increase
in retinal degeneration and in centrilobular necrosis
of the liver in high-dose females and an increase in
degeneration of the rectus femoris muscle in high-dose
males and females when compared to controls, Based on
decreased body weight gain, the LOEL for chronic
toxicity in males and females is 500 ppm and the NOEL
is 70 ppm.

Maximum Tolerated Doseé:

An MTD in this study'was considered to have been attained
based on statistically significant body weight decreazses
in males and females.

Core Classification:

Core Minimum. The study can be upgraded te Core
Guideline if individual animal disposition data can be
provided.

The study results and conclusions will be submitted to
the Toxicology Branch Peer Review Committee for an oncogenic
evaluation and classification pending completion of the entire
atrazine data base.

- Note: The statistical evaluation presented in the DER
was of a cursory nature., The data are being more extensively
evaluated and the final results of that separate evaluation
will be submitted as an addendum to this DER.,

- The more extensive evaluation is not expected to

significantly alter the positive oncogenic outcome of the
report.

Attachment
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DATA EVALUATION REPCAT

TOX. CHEM.
MRID NO.:

STUDY TYPE: cChronic oral toxicity/oncogenicity study in rats.
ACCESSION NUMBER: 262714-262727.
I.ESJ__HAK."_IAL Atrazine technical.

SYNONYMS: 2-Chloro~-4-ethylamino-6-isopropylaminotriazine.

STUDY_KUMGER(S): 410-1102.

SPONSOR: CIBA GEIGY Corp., Greensboro, NC.

JESTING FACILITY: American Biogenics Corporation, Decatur, IL.

TITLE OF REPORY: Twenty-four month combined chronic oral toxtcity and
oncogenicity study tn rats utilizing atrazine technical.

AUTHOR(S): Mayhew, D. A., Taylor, 6. D., Smith, S. H., and Banas, D. A.

REPORT ISSUED: Apri) 29, 1986.




005940

CONCLUSTONS:

Under the conditjons of the study, atrazine was oncogenic in CO0-1
Sprague-Dawley rats; an increase in carcinomas. of the mammary gland was
. observed in females fed 70, 500, or 1000 ppm atrazine for 2 years. There
wais a1so an increase in the incidence of fibroadenomas/adenomas (1000 ppm)
43 well as 311 mammary tumors in females receiving 500 and 1000 ppm when
comgared to controls. There vas a decrease in mean body weights of males
and females receiving 500 and 1000 ppm. Survival was decreased in
high-dose females but increased 1in high-dose males. Red cell parameters
(hemoglobin, hematocrit, and red ceil count) were decreased in high-dose
females but not in males. The serum glucose level was decreassd in
high-dose females at 3, 6, and 12 months and serum triglyceride levels
tended to be decreased in high-dose males throughout the study; however:
" the toxicologic importance of the clinical chemistry findings is uncizur.
There were decreases in organ-to-body weight ratios in high-dose animals,
which were probably the result of body weight decreases. Hyperplastic
changes in high-dose males (mammary gland, bladder, and prostate) and
females (myeloid tissue of bone marrow and transitional epithelium of the
kidney) were of gquestionabie toxicologic {importance. Therse was an
increase in retinal degeneration and in centrolobular necrosis of the
Tiver in high-dose females and an increase in degeneration of the rectus
femoris muscle 1n high-dose males and females when compared to controls.
.Based on decreased body weight gain, the LOEL for chronic toxicity in
males and females s 500 ppm and the NOEL is 70 ppm.

Core Classification: Core Minimum. The study can be upgraded to Core
Guideline 1f Individual antmal disposition data can be provided.




005940

MATERIALS:

' :  Atrazine technical; description: a white powdy-,
batch No. FLO821575; stated purity: 98.9 percent--contaminanis
were not described.

1s: Species: rat; strain: Sprague-Dawley ([Cri:COBS
CD (SB) BR]; age: 30 days at receipt and 37 to 38 days at
initiation; weight (mean): 110-111 g for females and 145-146 g
for males; source: Charles River Breeding Laboratories, Portage,
MI. Antmals were acclimated for 7 to 8 days.

STUOY DESTGN:

1. %ﬂm]ﬁulgm: Animals were assigned rindouﬂy to the
ol owing groups using a computer-randomized program:

Dose
' in Chronic ' ,
Test Dist Toxicity Oncogenicity r if

8 ) .
roup (ppm) _‘s‘.m.mgn_ _iu.u.mgn_ _li_'!ﬂ.h.i __%_l!u_r.

Control -0 20 20 10 10

9
Low (LDT) 10 20 20 50 50

Mid (MDT) 500 20 20 50 50

10 10
Mid Tow 70 20 20 50 50 - = - _—
High (HOT) 1000 20 20 10 70 10 10

10

'The chronic toxicity animals were 'pr1-nr11y for ¢iinical laboratory
- analyses.

Prhese rats raceived control diets for 1 month prior to sacrifice.

2. Wm Diets were prepared weekly and presented to
ARImis within 3 days of preparation. Homogeneity and stability
‘Ware assayed prior to study initiation and diets were analyzed

Jiswthly for concentiation of test compound. The test waterial  ~
‘W -alsc assayed monthly to determine its stadbility.

Muﬂ;%: The test material was stable throughout the study; the

mean (22 SO0) purity was 95.9:2.3 (range, 93.3-98.0) percent.

Homogeneity was acceptable and the concentration of the test
material recoversd from the diets after 2 weeks of storage at

smbient temperaturs was greater than 92 percent. Mean concen-~

trations of the <est material in diets for 25 1intervals of

analysis and at 95 percent confidence 1imits ($2 SD) were

9.9010.79, 70.24£3.0, 503219, a&nd 999135 ppm for nominal

Tevels of 10, 70, 500, and 1000 ppm, respectively.

, |
[[WEST AVAILABLE CB#Y |




3. Animals received Purina Certified Rodent Chow No. 5002 (with or
without test compound) and water ad libitum. Animals were caged

- individually in temperature- and humidity-controiled rooms where
the atr was filtered through HEPA and charcoal. .

ﬂsﬂ:ﬂu: Gody weight, food consumption, clinical pathology,
and organ weight data were analyzed by ANOVA and significant

differences examined by Tukey's (equal populations) or Scheffe's
(unequal populations) tests for multiple comparisons. Non-
parametric data wers analyzed by the Kruskal-dallis test.
Survival was examined by the Cox-Tarone test using 1ife tables as
well as by cthe nonparametric-ranked scors test of Gehan and
Breslow for trend and hetercgeneity. Graphical evaluation of
survival was determined by Kaplan-Me‘r product-1imit estima.es.

Nonneoplastic 1nc1d¢'ncus'wro evaluated by the Cochran-Armitage
trend test and tne Fisher-Irwin exact test with the Bonferroni
adjustment for siynificance level (p = 0.05/4, 0.0125). _

Some neoplastic incidences were analyzed by the method of Dinse
and - Lagakos because of observed {intercurrent mortality
differences. This method allows delinesting the effects of
dose x age on prevalence; continuity corrections were applied.
Whaere sppropriaty, adenomas and carcinomas were combined (and in
some cases hyperplasia) for amalysis; carcinomas alone were also
_evalvated.  Analysis of pituitary tumors in females combined
adenoma and carcinoma, and both prsvalence and Jife-tadla
analyses wers performed. ‘

5. A quality assurance statement was signed and dated April 29, 1986.
METHODS AND RESULTS: |

1 Qn_uqﬁj[m: A1l animals were cbdserved twice daily for
mortality, morbidity, and overt toxic signs; Individual animals
were examined weekly and palpated for tissue msses.

: There was an increase in the incidence of tissue masses
n femsles receiving 70, 500, or 1000 ppm (Table 1). Irritability
i Toted 2t an increased incidence in males receiving 500 ppm
2) and 1000 ppm (n=26) when compared to controls (ne13).
o signs of toxicity were those comaonly seen in rats and were
% similar incidence in both dosed and control groups.
Mortality and percent survival at selected intervals are summ-
rized in Tadble 2. In males, survival was increased in a dose-
related manner (p <0.003, using the Cox Tarone test) and was
significantly higher in males receiving 1000 ppm when compared to
controls (p = 0.0055, using pairwise comparison). In contrast,

.. Dinse, 6. E. and Lagakos, S. W. (1983 lto!rus!on analysis of tumor
* prevalenze data, J. R. Stat. Soc. Ser. 32:236-248.

IESTAIHIllllE CoPY
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TABLE 1. Palpable Tissue Mass 0bs¢r§at1ons in Rats Fed Atrazine for 2 Years

Locstion

—Dose Leve) (ppm)

Males

10

Females

10

Abdomen
Axilla

- . Chast

Perianal
Perineum
Back
Side

40
6
18
P

23

3

N
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TABLE 2. Cumulative Mortality and Percent Survival® at Sﬂccttd
Intervals in. Rats Fed Atrazine for 2 Years

e Mortality (Percent Syrvival) at Week

Dose Group
{ppm) 52 78 . Termiration

- Hales

13 (83) 40 (44)

11 (84) 31 (47)

10 (86) 31 (56)

10 (86) | 30 (51)
6 (94) 23 (67)

Fomales
o 2 (97) 1 (84) 35 (50)
10 5(93) 16 (17) 39 (44)
70 0(100) 12 (83) 40 (43)
500 C2.(9M) 13 (81) 44 (37)
1000 A 2 (97) 17 (76) 52 (26)

I('urggl;t Survival was based on 70 rats/sex/group except for control uﬂu
fm

T S

LY
Toah
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survw‘ﬂ in females was decreased In a dose-rrlated mhncr.
(p value for a negative trend = 0.0016) and was significantly
lmm' (p = 0.0042) 1n Mqh-dDSl females when compared to controls.

Y :  Rats were weighed weekly for 13 weeks and mnthly

theresafter. Body. weights at scheduled sacriricu were determined
for fastid an'lluls.

ag“];g. Rtprosontatiw body weight data are suuiriuql ln
able 3. Nean body weights were significant\y depressed in both
males and females receiving 500 and 1000 ppm with the excepticn
of the mean weights of males in the last 2 months of the study.
The 24-month weight gain in the high-dose animals was 76 percent
of control for the males and 64.5 percent of control for the
females. In the recovery groups, the weight gain for month 13
for males previously receiving 1000 ppm was 63:14.6 g, compared
to 20%£17.9 ¢ for controls (p <0.01), and for females previously
receiving 106D ppm 1t was 56:31.6 g, compared to 16211.9 ¢
for controls (p <0.01). However, the mean weight at 13 months in
these males was stil1l significantly (p <0.01) lowsr than controls.

Food ;gn;mﬂgn qng Compoynd Intake: Consumption was determined
and mean daily diet consumption was calculated. Efficiency and
compound intake were calculated from the consumption and Dbody
weight gain data. ,

: Ruprislntaﬁvt food consuntion data are smriud in
Table 3. Food consumption values weres significantly decreased in
mid- and high-dose males for the first 13 months, for the mid-dose
females for the first 12 veeks of the ttudy, and for the high-dose
femeles for the first & months. No significant differences in
fooa consumption wers noted in rycovery males or females during
month 13, although thers were significant increases in weight gain
in male and female groups that had previously received 1000 ppw.
Food tff‘lchncy was similar in dosed and control groups

gnm,}mjﬁx: Ophthalmologic oxminations were performed on
control and high-dose rats prior to study initiation, prior to
sacr‘lf‘lct at 12 and 13 mouths, and prior to termingl sacrifice.

" There were no adverse findings at the interim sacri-
" Thc changes seen at terminal sacrifice, mild keratitis,
3

cuhrity. or cataracts, were considered due to use of
powdsred food, to orbital bleeding, or to aging. These finding
occurred a* a simtlar frequency in control IM Mgn-aou ‘males
and femples.

I.IM_EIPH.TM‘ * Blood was collected before trutmnt and at
3-month intervals for hemetology and c¢linical chemistry amalysis
from all surviving animls in the chronic toxicity subgroups
~(Initially 20/sex/group). It was also collected from 10/sex in

the control and high-dose groups scheduled for sacrifice at 12
and 13 months. The CHECKED (X) parmtm were examined.

BEST AVMLAII.E l'.‘IIPY
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TABLE 5. Mean Body Weights at Selected Inferveis in Rats Fed Atrezine for 2 Yesrs

Mogn Sudy Veight (RSD) ot Weeh

146%18.2

146218.2

148%17.8
145%18.0

145217.2

110£11.8
izl
i3
Hix12.4

Hi£12.2

2128213

213L19.7
209119.0
199119, 38

199%(9,.90¢

lﬂtlifl
155%13.8
153£13.2
143213, 30

139,20

532144, 2
Miltﬂ.l
5i6341.6
467L39,. 9%

A36L 1T 6w

034272
22528.2

275126.0

292820, 3

239121 400

Meles
637263.8

&48t71.2
617161.0
548150, 600

508242, 3w

o
330%36.0

38397

S24134. |

29L26. . An

271127 4%

T27£91.4
737198.4
713182.6
635270, 304

574152, w0

M67L110.7
T83%159.3
7 9.2
678 95.4%

6l10L 6).0v

47% 95.2
473t 9.1
471 89.4

3% 73,10

704%124.7
139t140.3
742t 97.7
A5t 19.4

372t 97,

. 496%108.7

477L132.6

Significartly dlfferemt from control value (p<D.09).
*Significantly different from control value (p£0.01).
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TABLE 4. Food Consumption Data at Selected Intervals in Rats
Fed Atrazine for 2 Years

Dose Level
(ppm) 52

Hales
26.7

21.2
26.6
25.3
23.08%®

Eemales
0 17.5 18.1 19.7 20.7

10 17.8 16.3 19.3 20.5
70 17.9 18.0 19.6 20.0
500 16.1%* 17.0 19.1 20.0
1000 14, 4% 16, 7% 18.4% 19.8

*Significantly different from control value (p <0.0§).
wrSignificantly different from control value (p <0.01).

- Ende x% .
B Ll

Rar: Pt W




Hematocrit (WCT)t Leukocyte differential count
Hemoglobin (HGB)T Mean corpuscular HGB (NCH) -
Leukocyte count (wBC)?t Mean corpuscular HGB concentration
Erythrocyte count (R8C)T (MCHC)

Platelet countt Mean corpuscular volume (KCY)
Coagulation time Heinz bodies

: In females receiving 1000 ppm, significantly lower mean
RBC, HGB, and HCT were noted at 6, 12, and 18 months when compared
to controls (Table 5). The values were somewhat depressed in
high-dose females at 24 months, however, only four females were
used for ¢linical studies. RBC, HGB, and HCT were alsc decreased
in the 10 females receiving 1000 ppm and scheduled for sacrifice
at 12 months. The values approached control levels at 13 months
in the 1000~ppm recovery group. - All values for parameters in
dosed males were similar to those in the control groups with the
exception of an increased mean platelet count at & months in rats
recetving 1000 ppm. Increased platelet counts were also seen at
6 and 12 months in females receiving 1000 ppm.

b. Clinica! Chemiztry

X C|1c1uu¥

X Chloridet

Magnesium?
X phosphorust
X Potassiumt?
X Sodium?

Lnlyaes
X Alkalina phosphatasy
Choltnesterase (RRC and
serum)
Creatinine phosphokinase?
Lactic acid dehydrogenase o
Serum alanine aminotransferase (also SGPT)? e Y
Serul-aspartate aminotransferase (also sqoT) ¢ _.»*“”iiilﬁtﬁalﬁ.v,
yoms glvtamy! transpeptidase (64T) &\3{3\ AYRD e
tine phosphokinase .

Albumint

Blcod creatininet

B1sod urea nitrogent (BUN)
Cholesterol

Globulings and A/G ratic
8lucose?

Total h111rub1nf

Total protein
Triglycerides

X
X
X
X
X
X
X
X

b,

"S
5

bt
>
-t
-

4 TH

MJ_?,: The level of serum triglycerides in high-dose ‘males
was, in general, lower than control values throughout the study
(Table 6); however, the decrease was significant only at 6 wonths.
In groups scheduled for the 12-month sacrifice, the level in
high-dose males (103.10247.81 mg/dL) was significantly lower
(p £0.01) than in centrol males (220.30295.44 mg/dL). At the

’I::do‘nlndu by Subdivision F (October 1982) guidelines for chronic
$ ",

12
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TABLE 5. Selected Hematology Data on Female Rats Fed Atrazine for 2 Years

Dietary Level (ppm)
. Parameter/
Monthly Interval . 500

Erythrocytes (105/md)
3

6
12
18
24

Hemgglobin (g/di)

Hu;toc rit (%)

6
12
18
24

7.7420.30
7.43£0.39

6.7420.39 (19)

7.72£1.00 (17}
7.2081.21 (8)

16.3320.59 (20)
15.7010.77 (20)
13.55+0.80 (19)
14.1821.64 (17)
13.6021.62 (8)

41.8611.44 (20)
39.4611.89 (20)
42.0423.03 (19)
42,9824.87 (17)
42.06:5.11  (8)

.6320.41
170.33
1

410.81 (13)
04£0.63 (15)
1411.43 (6)

1
1.
6.
7,
6.

16.2320.66 (20)
15.2920.65 (20)

12.6310.98 (18)
13.1921.22 (13)
12.1222.01 (&)

41,52£0.84 (20)
38.50¢1.90 (20)
39.08£3.73 (18)
39.7923.40 (15)
37.6816.54 (6)

7.40£0.27 {zo‘
s 8410, 41™%( 20)

5.95+1.13* (18)
6.29£1.09**(12)
6.36x0.90 (4)

15.7620.59 (20)
14,660, 84*%( 20)
12.15¢2.19* (18)
12.13¢1.86* (12)
12.30£1.21  (4)

40.26¢1.58 (20)
36.9142.18"%(20)
37.5316.73* (18)
36.4625.41* (12)
38.08£3.35 (4)

*Signifies ¥y different from control value (p <0. 5)
**s1gn1f1u, oig different from control value (p £0.01).

%The numbers of animals included In calculation of the mean 250 are given in panntnous
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TABLE 6. Serum Trigiyceride Levels (£30) in Maie Rats fed Atrazine for 2 Years

Dose Level
(ppm)

Sscum Yriglveeride Lovel (ng/d) st Month

12

- 18

24

98.37L 64.16
105.79¢ .29
0 3.9t 55.64
%00 62,20t 14.42

1000 $3.00 14.36

139.26% 88.35
147.74% 98.68
123.85% B4.07
87.21% &6.94

%6.55% 18,124

24 .U-Stll!. 16
241.162103.99
31.325189.31
171.89% %8.32

110.45% 43.08

210.42%192.7%
5.75810. 14
232, 13514348
I71.09z .51

133.00% %9.08

141.02¢ 72.3%
120.00% 54.49

211.312116.93

141.75% 64.90

107.83¢ 62.43

*Signiticantly different from control valw (p 0.03).
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13-month sacrifice, the triglyceride level was similar in control
males and those that had previously received 1000 ppm atrazine.
In females,” glucose levels were decreased (p <0.01) 1in the
high-dose group at 3, 6, and 12 months when compared to controls
(Table 7). Other changes 1in c¢lintcal . chemistry parameters
~occurred sporadiczlly in  high-dose animals and were not

considered compound related since there were no patterns
consistent with dose or time. :

t Urine was collected from fasted animals (chronic
toxicity groups) at 3, 6, 12, and 18 months and prior to
termination. It was also collected from animals of the control
and high-dose groups prior to sacrifice at 12 and 13 months. The
CHECKED (X) parameters were examined.

Appearancet _ Glucoset
.Volume? Ketones?
Specific gravityt 8411rybint
pH Blood
Sediment (microscopic)? Nitrate

Proteint Urob4linogen

Resulty: Urinalysis data 1in dosed groups were comparable to
control data &nd within the norma) ranges.

m’ﬂ“ﬁ'm"tnmmf: A1} animals that died or were sacrificed
on schedule were subject to gross pathological examination and
tl;e CHECKED (X) tissues were collected for histological examina-
tion. Ths (XX) organs in ddition wers weighed

Maetive svites  Cardloyesc./Wemst.  Mwrgleglc
Tongue Aorta XX Srain® (3 levels)
Neartt

Salivary ghmls"‘ X Peripheral nerves (sciate)t
£sophagus

Stomach?
(3 areas)

X

X Bone marrow' X Spinal cord (3 levels)
Lywph nodest X PMtuitaryt
Spieent X Eyes

X

X
Duodenumt X Thymst
th . . XX Mum‘s*
Iown™ =~ XX Kidneys Lacrimal gland
Cocun?. . X

BEICIE DT DI

Ur‘lur" bladdert X Memmary
colapt XX Testes X Parathy
R

9
: XX €Epididymides XX leﬂml's.g
t

' XX Prostate %
(2 sections) X Seminal vesicle X (fomur)
6211 blagdert XX Ovaries and bhone mar
Pancreas X Uterus/cervis gu'k:htﬂ muscle

f
Traches MHerderian glands
Lung/dronchit oot e A1l gross lesions and
{BEST AvalLARLE G mises

"+
-

land?
ids?

b o
2

PO N Ll ol ]

*aecommended by Subdiviston F (October 1982) guidelines fer chronic
studies. 15




TABLE 7. Serum Glucose Levels (mg/dL) in Female Rats
Fed Atrazine for 2 Years

Dose Level ( )
Interval —
(Month)

1000

135.95¢ 4.8 117.25¢ 12.16*
148,792 15,31 129,792 20,40%
127.162 20.52 103.50¢ 22.74%
121.802 14.82 99,70 19.32*
112.18% 29.75 104.00¢ 22,28
112.06£118.40 88.25¢ 20.0

*Significantly different from control value (p <0.05).

'Noan ¢+ standard deviation.

bﬂlt! (10) frun-tho oncocin1c1ty group scheduled for interim sacrifice.
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fesults:

Q_Fm_mm: The absolute we‘Ig?ht of liver and kidney in
high-dose males sacrificed at 12 months was significantly
(p <0.05) Jower than controls. The mean weight of the 1iver
was 14.7122.81 ¢ for the high-dose group and 19.70:3.46 g
for the controls; the mean weight of the kidneys was
3.67£0.40 ¢ for high-dose majes, compared to 4.3910.58 g
for controls. . o

At 24 months, the .mean absolute weights of liver and kidney
in high-dose males were lower than those of controls, but the
decrease was not statistically significant. Trere were no
other changes in absolute organ weights of males and females.
There were several increases in organ-to-body weight ratios
in high-dose animais that were significant (p <C.05) when
compared to controls but they were not accompanied by changes
in absolute org&n weights. These changes were the result of
decreased body weights. At 12 months, the organ-to-body
weight ratios for brain and kidney were increased in high-dose
males; at 13 months, the ratios for brain, kidney, and testes
were increased and at 24 months the ratios f%or brain and
testes were increased in high-dose meles. In high-dose
femalss, the organ-to-body weiyht ratios for adrenmal, brain,
kidney, and Tiver were increased at 12 and 24 wonths. There
wvas . an increase in the ovary-to-body weight ratio at 13
l:uogzhs in the recovery group that had previously received
ppm.

Qmu_zﬁnflgu: for most organs there were very few gross
abnormalities noted at necropsy. There were no notable
sbnormalities at the 12- and 13-month interdim ;acrifices when
hgh-dose rats were compared to controls. In the main study,
there was an increased incidence of abnormal pelvic contents

in the kidneys of high-dose males (10/65) when compared to
controls (4/87). In females, thers were some fincreases in

the f{ncidence of masses 1in the abdominal, thoracic, and
__axillary regions in rats receiving 70, 500, and 1000 ppm when
we-i¢ompared to controls. Correlation of gross and microscopic
.. findings 4indicated that most of the masses wers MeARAry
*  tumors, Messes found on weekly palpations were correlated
with gross finding for a1l individual males and all high-dose
femnles. An excellent corrslation was found (see Discussion).

Aicroscopic fathology:

1. : A llﬂl;y of selected nonneoplastic
esions 1s presented in Table 8. Several proliferative

lesions occurred with fincreased frequency in atrazine-
dosed rats. Acinar hyperplasia of the memmary gland and
spithelia) hyperplasia of the prostate were increased in
males receiving 1000 ppm when compared to controls. In
females receiving 500 or 1000 ppm thers was an increased 19
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incidence of myeloid hyperplasia in the bone marrow of
both the femur and sternum. * It was reported that the
bone marrow changes, as w211 as an {increase 1in extra-
medullary hematopoiesis 1n the spleen, were sequellae
related to mammary fibroadenomas and adenocarcinomas.
The myeloid hyperplasis was characterized by a decrease .
in the number of fat cells in the marrow and an increase
in  hematopoietic tissuc, particularly cells of the
granuiocytic series. In. fexales receiving 1000 ppm,
thers was also an increased fincidence of hyperplasia of
the transitional epithelium of both the kidney (p <0.01)
and urinary bladder (p >0.05). The {incidence of calculd
in the renal pelvis in high-dose males was increased
compared to controls. Muscle degerneration (femorsl
muscle) was found in both high-dose males and Females.
Retinal degeneration was increased in both dosed males
and Females; the incidence being significantly (p <0.05)
higher in the high-dose females than in controls. In
high-dose females there was an incresse in coagulative
centrolobular necrosis in the liver. There was a slight
increase in chronic pododermatitis in females receiving
500 and 1000 ppm (16<17%) when compared to controls (3i%)
but the incidence was much lower than in all groups of
mles including controls (30-39%). S

: Table 7 susmarizes the neoplastic lesions
found in rats that died from month 13-24 or were sacri-
ficed at terwmination. There was an increased incidence
of memmary adenocarcinoma in females receiving 70, 500,
or 1000 pp atrazine and an increase in fidroadenoma in
high-dose females. Severasl femles had mlitiple mammary
tumors. There was also an increase in adenocarcinoma in
high-duse females at the 12- and V3-month sacrifices
(Table 10). Statistical analysis by the report authors
included al) animals on study ani used 11fe-table analysis
and patrwise comparison with the Cox-Tarone test and
Gehan=8resiow test. These results are Included 1in
Table 10. Thers were itlﬁltitl"{ significant increases
(p <0.05) in carcinomas for females receiving 70, 500,

" and” 1000 ppm atrazine, in adenomas and fibroadenomas for
females receiving 1000 ppm, and in total memmary tumors
in females receiving 500 and 1000 ppm. There were
significant (p <0.00005) positive dose trends for all
three categories (sarcomas, Fibroadencms plus edenomas,
and al) mammary tumors). .

STURY MITHORS' CONCLUSIONS:

Atrazine was oncogenic in female CO Sprague-bawley rats. There were
increased incidences of mammary carcinomas at 70, 500, and 1000 opm,
all memmry tumors at 500 and 1000 ppm, and of maemiry adenoms and
fibroadenoms at 1000 ppm. Survival was significantly higher tn males
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" TABLE 9. Necplastic Lesions in Rats Fed Atrazine for 2 Years® (Continued

Distary Level (pom

Orgen/Neop| ssm ‘ 1000 0 10 7 50 (000

(%9 (85 {66) (64) ()]
Adenocarc i nroma | 3 (}-] . ]
Fibrosdenoms . | o »
Adenoma | 0 |
Carcincaarcome 0 0 0

1] .
Keratoscanthoms
Ligas
Fibroms
Trichospithe! foms

Iywbal gland corcimms

(Cone: | pded)

.ﬂill Yabuiation includes animeis sacrifiosd ot terwingtion or fouml deed or secr|fiowd moribend betwsen 13
monthe and stuly fermination. Statistical notetions sre not incliuded in this table sinow the suthors' snalyiis
incivind enimals seerifired ot 12 and |3 mamihs. :

.Tln maber of tissues enanined is In porentiwses.

BEST AVAILABLE COPY -




005940

TABLE 10. Mammary Tumors in Female Rats Fed Atrazine fcr 2 Years

Dose Leve) (ppm)
500

12-month sacrifice/deaths anc moribund sacrifices at 0-13 months

No. tissues examined 5
Adenocarcinoma (1}
Fibroadenoma 1

13-month sacrifice

No. tissues examined
Adenocarcinoma
Fibroadenoma

Israinal sacrifice/deaths and moribund sacrifices at 13-24 months
No. tissues examined 66 64 (1] 65
No. rats—adenocarcinoma and

carcinosarcoms 15 15 26 27
No. of adenocarcinomas 17 22 42 48
No. rats--fibroadenomea 29 29 35 38

No. of fibroadenomas 37 46 48 81
Nemmary tumor-bearing rats 39 47 47 _

All animals on study

No. Of tissues
carcinoms
Adenom s IMI ﬂbmunms
Al tm
» &

Mt-coa-hrom
- ==Sghan Breslow

Menomas and fibroadenomas--Cox-varons

A1l tumors—Cox-Tarone
-=Sehan=-bresow

Svatues differ from those in Fina) report by 1.
'l.‘lh-talno enalysis, patrwise comparison. JEN—
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receiving 1000 ppm and significantly lower in females receiving .
1000 ppm than in controls. There was a significant decrease in body
weight throughout the study for males and females in the 500- and
1000-ppm groups. Food consumption was decreased in males receiving -
500 and 1000 ppm for the first year of the study, for females
receiving 1000 ppm for the first & months, and for females receiving
500 ppm for the first 3 months. Red cell parameters were decreased

in females receiving 1000 ppm but not In males. Glucose was decreased

in 1000 ppm females at 3, 6, and 12 months and triglycerides were
decreased in 1000-ppm males at '3 and 6 months. Nonneoplastic
findings were limited to animals receiving 1000 ppm. An increase in -
masmary acinar cell hyperplasia, kidney calculd, and epithelial
hyperplasia of the prostate in high-dose males may be associated with
increased survival in this group. Retinal degeneration and centro-
Tobular necrosis of the liver were increased in high-dose females;
there was an incresse in degeneration of the rectus femoris muscle in
high-dose meles and females. Increased occurrence of transitional
ce11 hyperplasia in the kidney and bladder of high-dose females was
of questionable significance. The NOEL for chronic toxicity was
considered to be 70 ppm atrazine in the diet.

REYIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

In agresment with the report authors, we assess that atrazine was
carcinogenic in female CD rats, causing an Increase in manmary
adenocarcinomas at dietary levels of 70, 500, and 1000 ppm. Yhe
report authors found a high level of statistical signiftcance and a
potitive dose-related trenc (p <0.00005) with both the Cox-Tarone
test and the Gehan-Breslon tast using life~table analysis. The
concurrent control incidence of mammary adenocarcinoms (17.05%) was
somewhat higher than the mean value for four other studfes (9.5
percent, range 3.8-18.9 percent) performed by the testing laboratory.
The blological importance of the significant increase 1n memmary
adenoma plus fibroadenoms in high=dose femmles (p = 0.004) i3 not as
clear as thut of the adenncarcinomas. The concurrent control
incidence of fibroadenoms (29/88, 33 percent) is s1ightly lower than
the historical incidence for the laboratory (mean 41.4 percent, range
of four studies 36.3-47.0 percent).

We &isess that the study authors correctly interpreted that the
incranse- of interstitial cell tumors of the testes in high-dose meles
" wiven compared to controls (1/65) wes probadbly related to
increased survival in the males, which resulted in more late-appearing
tuers. The incidence of the finding 1a fina) sacrifice males was
6/47 in the high-dose group and 1/31 1n controls;: 1n those that died
between 13-24 months, the incidence was 1/20 in the high-dose group
and 0734 4n controls. MNistorical control incidence for interstitial
cell tumors in terminal sacrifice animals was § percent (range, 0-19
percent). The incidence in high-dose males was 12 percent in the
current study. :
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Time to mammary tumor could not be calculated since the individual
animal disposition tabulations were not provided. However, we noted
that 8/25 high-dose females (coupared to 0/22 controls) had mammary
adenocarcinomas by 13 months (Table 10). E _

Weekly palpation data were available for all animals. These data
were checked against the gross and histologic findings to determine
if 211 in-11fe masses were followed through with a gross finding and
a histologic diagnosis. The data for a1l males were checked as well
a3 the data for high-dose females. Masset that disappeared were
checked for the first and last day of observation.

In the high-dose females, ;wre than 90 percent of all masses observed
1n-11fe persisted until sacrifice or death. There were none that
disappeared in the last 2 months of the study. The followup at gross
and histologic examination was excellent. For female 8364 there was
no section for & mass and for female 8429 the masses were lost;
female 8183 had a small mass that was not a tumor and femsle 8330 had
an abdominal mass but no tumor at gross or histologic examination.
A1l other masses had a histologic diagnosis.

In males, there were several masses that were transient. (el masses
that persisted were confirmed by gross or histologic examination.
The following 1ists in-1ife masses that disappeared in males:

Dose ' No. animals
(ppm) No. animals with masses NO. masses

90 20 ﬁ 32
10 19 . 3
10 117 A3
10 25 42
L) 27 56

- et Bre

In four control males and in two high-dose males masses not seen
in-EIfe were found on gross examination and confirmed histologically,

the males that died by month 13 and none that were sacrificed
st 12 months had memmary tumors. Nemmary tumors in males were as
follows: control, fibroadenom S”sm 10 ppm, adenccarcinoms (7005),
fibroadenoms {(7906);: 70 ppm, fibroadenoma (7931); 500 ppm, adenome
(1701), ftibrosdencoms (9017); 1000 ppm, adenocarcinoma (0063), fibrome
7896). Other masses wvere diagnosed a3 abcesses, galactocoeles,
fpomas, fibromss, papillomas, NMistiocytic sarcoms, Iywbal gland
carcinomes, etc. In two males receiving 1000 ppm (8030 and 3018),
Tate appearing masses were not found on gross examination, It i3 our
tll!llﬂ!ﬁ t'l:ut the gross and histologic followup of in-1ife masses
was excellent.
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There was an increase in several hyperpiastic lesions 1n rats
receiving 1000 rpm atrazine, - The 4increase 1in hyperplasia of the
transitional epitheltum in kidney and urinary bladder in high-dose
females 1s probably compound related. The increase in acinar
hyperplasia of the mammary glands and in epithelial hyperplasia of
the prostate in high-dose males could be compuund related and/or the
result of increased survival in this group. Other lesions noted in
high-dose animals such as musclie degeneration (males and females),
retinal degeneration (females), and pelvic <alcull in the kidney
(males) are normally occurring lesions of aging.

‘The decrease in red cell parameters in high~dose females and increase
in myeloid hyperplasia and increased extramedullary hematopoiesis in
females receiving 500 or 1000 ppm atrazine may be a consequence of
the development of mammary tumors.

The increases in organ-to-body wefight ratios noted in the study are
primarily due to decreased body weights. The effects of triglycerides
and glucose may also be related to the weight loss. When all chronic
toxicity parameters are considered it is reasonable to set a LOEL at
5G0 ppm and & NOEL at 70 ppm.

The study was well conducted and IGIQUIt.1K reported. Once individual
animal disposition data are provided, the study can be classified
Core Guideline. :







